Climate change has attracted the attention of all stakeholders, ranging from individuals in the household through to global organisations in the international community. As an inevitable phenomenon at the moment, adaptation is the key response to minimising the unfavourable effects of climate change. While there are several adaptation strategies, rural areas mostly use migration as an ultimate and most reliable option. Rural migration in Ghana is mostly from the north to the south. This paper examines the factors that influence individuals and households' decision to use migration as an adaptation strategy to climate change effects in North-western Ghana. Data was collected using household questionnaire in four communities and analysed using statistical package for social science, version 20.0. The study established that although there are other reasons for migration, it is used essentially as an adaptation strategy to the effects of climate change on livelihood. The study concludes that the debate on climate change and migration should no longer be whether climate change causes human migration but how the effects of climate change influence migrants' resolve to migrate as an adaptation strategy. Such an analysis allows policy makers to find practical adaptive capacity measures that can offset the challenges at the original homes of migrants.
Introduction
Climate change and its ramifications are now commonly known from the household level through to the international community. Prominent among its evidence is the global rising temperatures (Lilleør & Van den Broeck, 2011) . In spite of suggestions that the world risks facing about 2 o C increase in warming, the focus needs to go beyond impact and vulnerability to address issues of adaptation (Wise et al., 2014) . Recent reports of the magnitude of climate change present adaptation as a key instrument in reducing its economic and social costs (Wise et al., 2014) . The adaptation strategies are varied and include livelihood diversification, changes in timing and patterns of cropping, migration, irrigation rather than reliance on rain-fed agriculture, reforestation and soil reclamation (Deressa et al., 2009 ). Migration as a strategy was keenly noted by the Intergovernmental Panel on Climate Change (IPCC) in 1990 as the greatest single impact of climate change (Brown, 2008) . Other scholars have established climate change as a push factor of migration (see, for example, Jones & Boyd, 2011; Van Der Geest, 2004 .
Notwithstanding the influence of climate change, migration has been a human practice for over centuries and as such is not new. Historically, several reasons have been given for migration, including social, economic, ecological/environmental, political, disasters, and security/wars (see, for example, Barnett & Webber, 2010; Lilleør & Van den Broeck, 2011; Morton et al., 2008; Van Der Geest, 2011) . However, what has attracted the attention of the policy community and researchers in recent times is the unparalleled dimension of migration. With the insurgence of climate change discourse, human mobility has been stressed as a key adaptation strategy for those who are directly affected by climate change (Van Der Geest, 2004) . While climate change is a global phenomenon, sub-Saharan Africa is most vulnerable to its effects (Conway & Schipper, 2011) . It is severe in rural areas, where livelihood largely depends on rain-fed agriculture and natural resources (Van Der Geest, 2011) . It is estimated that populations displaced as a result of climate change will increase in the next two decades if the current greenhouse emission with its consequences on food and water resources is not changed (see McLeman, 2011) . Developing countries are the most affected in terms of climate change induced migration. For example, in As shown in Figure 1 , there is generally high migration from northern to southern Ghana but this paper focuses on migration from the Upper West Region of Ghana, specifically in the Nadowli-Kaleo district because migration is relatively high in this area, as demonstrated by the thickness of the arrow. Using data from the 2010 population and housing census in Ghana, Van Der Geest (2011) established that the highest migration propensities were found in north-western Ghana (including Nadowli-Kaleo District), where out-migration ranged from 40% to 60%. Concurrently, annual rainfall decreased as one move towards the north, thus giving a negative relationship (R = -0.713, significance 0.000) between out-migration and precipitation (Van Der Geest, 2011:76) . It was also established that in rural areas where livelihood depends on rain fed agriculture, climate change is likely to increase the rate of migration, especially rural-urban migration (McLeman & Hunter, 2010) .
Given that studies (see, for instance, Van Der Geest, 2004) have recognized migration as one of the consequences of climate change, it is of obvious interest to find out the rationale for this. This study sought therefore to find out why migrants from the North-western part of Ghana mainly use migration as an adaption strategy to climate change rather than other strategies. Specifically, the study sought to examine the factors that influence individuals and households' decision to use migration as an adaptation strategy to climate change in a migration stricken area, the Nadowli-Kaleo District of north-western Ghana.
Theoretical Framework on Climate Change Adaptation and Migration
In retrospect, just as migration is as old as the history of humanity, Van Der Geest (2004) indicated that climate change is an old-age phenomenon, and for that matter its associated effects of drought and famine. For example, in the present Sahara, the climate changed (between 2500 B.C. and 2300 B.C) from arable to a condition that only supported livestock (Van Der Geest, 2004) . The change in land use equally suggests that adaptation is as old as climate change and for that matter, the human race but became an issue of concern much later. Brugger and Crimmins (2013) estimated the period of prominence of adaptation to be in the 1980s and 1990s. This awareness came with the establishment of international institutions such as the United Nations Framework Convention on Climate Change (UNFCCC) and the Inter-governmental Panel on Climate change (IPCC). Since its inception in 1988, the IPCC has been providing governments with scientific information on the causes of climate change, its impact on the various facets of lives, future risks and the potential options for adapting and mitigating climate change.
Migration and climate change have attracted the attention of many researchers and various dimensions of the two concepts have been framed. Hunter (2005) examined forced and voluntary migration in relation to climate change and confirmed that migration, as noted by Hugo (1996) , is a continuum, ranging from voluntary migration through to totally forced migration. Within this continuum, very few migrations are at the extreme. Hugo's scale of migration can be mapped with what Gemenne and Dun described as slow-onset and sudden-onset of environmentally caused migration (see Van Der Geest, 2011) . While sudden climate change events such as flood will forcibly move people, voluntarism relates to gradual or slow onset of climate change (Laczko & Aghazarm, 2009) .
In this paper, we argue that there is no evidence that a slow onset of climate change which 'perceivably' makes people to migrate is voluntary. That is, in the absence of such an onset of climate change, the people would not migrate. Hence, voluntary migration, especially in relation to climate change, remains contentious. Secondly, even when people migrate in anticipation of an event, such as climate change (McLeman, 2011) , there are a set of interwoven drivers ranging from socio-economic to political that are implicit and in most cases confined to the mover (migrant). Therefore, it is argued here that even when the migrant indicates that the movement was based on voluntary ground, there are embedded factors (push or pull) that initiate the movement, without which there will not be movement. Our argument is supported by the fact that migration is expensive and the most affected are the rural poor, as also observed by Black et al. (2011) .
Besides environmental or climate change argument on migration, from a welfare perspective, the neo-classical economics theorists' stance on migration falls within this continuum but shifted towards voluntary migration. It has been established that households and individuals take a decision to migrate after an assessment of the potential gains (economic gains in particular) that come with migration in relation to the costs associated with it (Hugo, 1996) . This holds when the migrant has the liberty and luxury to assess and take a decision based on the costs and benefits associated with migration. In the case of forced migration, rationality is relegated to the background. For example, Van Der Geest (2011) found that during the colonial rule, forced migration was the tool used to get labour for mines and rail construction in southern Ghana. But voluntary migration started after the forced migrants returned to northern Ghana. Mortreux and Barnett (2009) (Smith, 2007) .
Climate change has socio-economic effects. In terms of the economic side effects of climate change, studies (Gregory et al., 2005) have explored the links between climate change and food security, largely in relation to impacts on food production. These studies have identified that climate change endangers world food security. For instance, Gregory et al. (2005) identified that climate change may affect food systems in several ways ranging from direct effects on crop production, to changes in markets, food prices and supply chain infrastructure. Climate change has direct and indirect impacts on social issues including health and displacement of population. It affects the health of population in several ways. Additionally, in an attempt to reduce dependency on rain fed agriculture and green house emission, huge dams are constructed and the process of construction results in displaced population (Sherbinin et al., 2010) . Despite the impact of climate change on the various facets of society, there are still factors that shape a household or individual decision to migrate.
Decisive Factors in Migration
Decision to migrate because of climate change is influenced by perceived or real better socio-economic conditions and opportunities at the destinations, level of deprivation at the origin, personal difficulties, existence of social networks at the destination, human values and the existing informal institutions (Parkins, 2010) , as shown in Figure 2 . Therefore, the perception of the risks 1 of staying and the risks of migrating are important variables in one's decision to migrate (Barnett & Webber, 2010 ) (see Figure 2 above). Many factors besides what is enumerated above could account for these considerations. In Ghana, Van Der Geest (2011) has found that family conflict, witchcraft, lack of non-farm income opportunities and the desire to be free and independent account for migration. In Zimbabwe, political factors and economic conditions in the midst of drought facilitated people's decision to migrate (Black et al., 2011) . In Uganda, it was established that the decision to migrate as a climate change adaptation strategy was influenced by factors such as: age of household head; access to economic opportunities, such as credit; access to extension facilities; and security of land tenure (Hisali et al., 2011) . From an economic perspective (see Figure 2 above), where individuals are not able to adapt to changes in their economic situation, especially to decline in production, there is the tendency to search for better economic opportunities. For example, Van Der Geest (2011) found that, in Ghana, there was an increase in out-migration as crop yield decreased. Therefore, it is certain that when the contextual factors combine with the risk of climate change, individuals are motivated to use migration as an adaptation strategy to both climate change and the contextual factors, especially the socio-economic factors.
The Concept of Adaptation
As already posited above, adaptation is not a new phenomenon but since the emergence of adaptation in the literature of climate change, various related definitions have been given to it. Many scholarly definitions of adaptation stem from that of the Intergovernmental Panel on Climate Change (IPCC). Adaptation refers to the adjustment in natural or human systems in response to actual or expected climatic stimuli or their effects, which moderates harm or exploits beneficial opportunities (IPCC, 2001) . Adaptation may be undertaken at any level, from the individual or household level up to the level of state or international governance bodies (Smit & Wandel, 2006) . At each of these levels, adaptation can be in anticipation of an event or a reaction to an event that has already occurred (Nelson et al., 2007) . In other words, adaptation involves taking action (reactive) or decision making (anticipatory) or both taking place sequentially (Jones & Boyd, 2011) : taking an adaptation decision and implementing the adaptation decision by migrating. This supports the explanation that adaptation relates to a decision-making process and the set of actions undertaken to maintain the capacity to deal with future perturbations to a system without the system undergoing significant changes in function and structural identity (Nelson et al., 2007) .
From these explanations, the structure and function of a system may change depending on the set of opportunities that need to be exploited. In that regard, a system may not adapt to maintain its identity but improve on it. Similarly, where households and individuals have opportunities to decide on a range of adaptation strategies, they decide on those that will help improve their existing conditions. For emphasis, several studies, as demonstrated above, have identified migration as a climate change adaptation strategy used by households. For example, in Nepal, Jones and Boyd (2011) found that individuals, especially the energetic ones, use temporal migration as an adaptation strategy to food shortage, which is often caused by drought and unpredictable rain pattern. In Ghana, several studies have identified migration as a strategy to poor agro-ecological conditions, drought/dry-spell, and poor rain pattern of northern Ghana (see, for example, Van Der Geest, 2004; Van Der Geest, 2011) , and the remote 2 areas are often severely affected by climate change.
Linking climate change to remote areas, Maru and colleagues developed a two-based intriguing narrative. They posit that remote areas are resilient to climate change and are mostly the first to properly equip themselves towards adaptation; and secondly by virtue of their location, they are disadvantaged and remain the most vulnerable to climate change (Maru et al., 2014) . The two statements are related in the sense that once the people are in remote areas, and not easily reached by so-called external interveners, they are compelled to develop their internal adaptive capacity to respond to climate change. But these arguments remain within the short term and are also dependent on the magnitude of climate change, that is, whether it is a slow onset or sudden onset. In fact, households do not resort to migration as a first adaptation strategy (Brown, 2006) . Migration is the last resort and it happens when interventions do not come and community level adaptability is weakened. In other words, where vulnerability 3 increases, then households will take a decision to migrate as a strategy.
Study Area and Approach
This research was conducted in the Nadowli-Kaleo District of Ghana. The District has a territorial size of 1,132.02km 2 , which represents 6.1% of the land mass of the Upper West Region (18,476 km²). Although the district capital (Nadowli) is urbanising, the delineation of urban-rural shows that the District is entirely rural in nature and relies on agriculture as the main source of employment and livelihood, employing about 85% of the economically active population (Rademacher-Schulz & Mahama, 2012) . However, production is on subsistence basis and characterised by low output levels. It is estimated that the agricultural sector is growing at a rate of 2.1% which is far below the national target of 6% per annum (Ghana Statistical Service, 2014). In terms of demographic characteristics, the District has a population of 61,561, comprising 47.7% males and 52.3% females. In terms of active population of the District, 66.9% of persons aged 15 and above is economically active. 92.9% of the active population is employed in private informal sector while 1.2% and 5.5% are employed in private formal and public (government) sectors respectively. Specifically, 69.9% of the population aged 15 years and above is engaged in agriculture, forestry and fishery. The proportion for males and females in these sectors are 79% and 62.5% respectively (Ghana Statistical Service, 2014). Within the district, four communities: Takpo, Mantari, Nanville and Zupiri, were used for the study. These communities were selected because they relied heavily on rain-fed agriculture. More importantly, the selection was also based on the fact that CARE International was a partner to the United Nations University Institute for Environment and Human Security (UNU-EHS) in conducting the research and these were key communities in which CARE International worked (Rademacher-Schulz & Mahama, 2012) . It is also an area that is characterized by local and international migration because the district shares borders with Burkina Faso. The population distributions of the communities are presented in Table 1 . Vol. 10, No. 6; 2017 This paper relied on data obtained from household survey we conducted for Care International and UNU-EHS. The total number of households surveyed was determined based on the experience of Care International in working with communities over the years which showed that households in the study area share similar features in terms of climate change and migration. Consequently, household questionnaires were administered randomly in 159 households (see Table 1 ). Due to the unstructured distribution of houses within the communities, simple random sampling was used to select the households for the questionnaire administration in all sections of the communities. The main data collected from households were the factors that households consider in deciding to migrate. The factors were categorised into social, economic and food security, and natural and environmental factors. These factors were categorised based on literature review on climate change and migration. The administered questionnaires were analysed using version 20 of the statistical package for social sciences. Out of the 159 households surveyed, 109 households, representing 68.6%, had migration experience, thus limiting analysis to responses from those households with the migration experience. A Likert Scale, rating the factors as important, very important and not important, was used to measure household perception of the extent to which the factors influence their decision to migrate. A Likert Scale of three variables was used in this study because of the difficulty in translating variables that are above three from English to the local dialect.
Results and discussion
In this section, we analyse the results of the research. For a better appreciation of the analysis, we begin with a brief on the patterns of migration, and some key features of the migrants. This is followed by analysis of the factors that influenced migration decisions: these have been categorised into social factors, economic and food security related factors; and natural and environmental related factors.
Migration Patterns
The migration season was examined in order to get an overview of migration flows from the communities and to set the terrain to understand other related issues. The study established that migration takes place throughout the year. This is partly because some migrants often go to areas where small scale surface mining popularly called "galamsey" take place throughout the year. However, according to the respondents, the peak periods of migration are between July and August. Those who migrate to engage in farming often do so between May and June, and this period also coincides with scarcity of food at their places of origin. The major destinations are in southern Ghana and part of the middle belt of Ghana. Specifically, their favourite destinations are: (i) Tinga in the Northern Region (close to the middle belt of Ghana), where they go to engage in small scale surface mining; and (ii) Techiman in the Brong Ahafo Region (middle belt), where they go to work on crop farms as hired labourers. Other destinations include: (i) Obuasi and Konongo in the Ashanti Region, Prestea in the Western Region, and Kenyasi in the Brong Ahafo Region, where they go to engage in small scale surface mining; (ii) Atebubu in the Brong Ahafo Region, where they go to engage in farming; and (iii) Kejetia in the Ashanti Region, where mostly female migrants go to engage in food vending.
Generally, the migrants are the youth and they constitute 60% of the annual migrant population. The definition of youth in this study adopts Ghana's definition, where the youth policy defines "youth" as "persons who are within the age bracket of 15 and 35" (see Government of Ghana, 2010:5) . The gender distribution shows that 60% of the migrants are men. These men do less varied jobs than their women counterparts. For instance, whilst the men mainly work in the mines and farms, the women, in addition to the mining and farm works, engage in catering services in food vending shops. The migrants mostly move individually, although there are cases of group movements. The group movements are based on existing friendship groups in the villages. As also noted by Massey et al. (1993) , individuals make their own estimates of the costs and benefits of migration and act accordingly. Therefore, migration decisions are often made within the context of prevailing or expected social, economic and natural factors, which are elaborated in section 5.2.
Factors That Influence Migration Decision
The households' responses on factors that influence migration decisions were categorised into social, economic and food security, and natural and environmental factors.
Social Factors
Based on the household responses, social and personal factors, which influence migration decision relate to family relations, quality of life, education and health services delivery (see Table 2 ). While Jónsson (2010) viewed social factors as aspects of the concept of environment (natural and built), in climate change research, such a lumpy categorisation is similar to the argument that every factor is environmental. Such an argument distorts the identification of specific factors that shape migration decision. As such, we rather hold the view that jsd.ccsenet.org Vol. 10, No. 6; 2017 social factors, for the purpose of migration and climate change, relate more to one's personality, attitudes, lifestyle and availability of social services, which are detailed in Table 2 . On the other hand, natural and food security factors are more environmentally than socially-related. As shown in Table 2 , an average of 76.3% of the respondents indicated that social factors were not important in influencing migration decisions. This is similar to the case in Bangladesh where Ishtiaque and Ullah (2013) established that social factors, except occupation at origin, do not pose as significant influence in migration decisions. This implies that decisions to migrate in the midst of climate change are not strongly influenced by social factors. Although social factors, including the existence of social networks at the destination, can influence the decision to migrate (Jónsson, 2010) , they are not strong influential factors as established in this study. Hence, social factors are secondary in deciding to migrate or not. Nonetheless, the household composition influences migration structure. For instance, the study established that where there are three or more youth in a household, they migrate in turns, such that whilst some members migrate to earn income to support the house, others stay back to take care of the aged and general household upkeep. Whereas social factors are relevant, as indicated in the empirical literature, in shaping migration, they are not directly affected by climate change. However, economic and food security factors tend to be severely affected by climate change (Black et al., 2011; Gregory et al., 2005; see, for example, Van Der Geest, 2011) and serve primarily as the basis of migration in remote areas.
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Economic and Food Security Related Factors
There is a chain of relationship between climate change, economic conditions and migration. That is, while economic conditions are affected by climate change, the state of these conditions in turn influences decision to migrate. Table 3 shows the economic and food security related factors that influence households' decision to migrate. From Table 3 , it is evident that economic and food security related factors are key drivers in a household's decision to migrate: averagely, 34.9% and 29.5% indicated that these factors are important and very important respectively in deciding to migrate. The dominant decision drivers are decline in crop and animal production, inadequate income, and unemployment. Although economic-related factors include access to land and skill-career match, these are not rated by households as important factors in deciding to migrate. This is because access to land for farming is not a major concern, neither do the skills required for their economic activities (peasant farming) present key challenges. Although the communities are close to the Black Volta River, decline in fish production is not an important influential factor in deciding to migrate. This is because fishing is not a major economic activity. However, this does not mean that the level of fish production has not declined.
According to the respondents, the land is not fertile for crop production and, as a response, they migrate in search of fertile land. Since levels of production directly influence level of income of these communities, low production would reduce the income levels, thus, compelling individuals to migrate. Impliedly, there is a link between climate change and food security, as established by some authors (Gregory et al., 2005) . Certainly, a decline in production levels amidst increase in demand will lead to increase in prices of products. Thus, inadequate income coupled with increasing prices of products in the market will facilitate a household's decision to migrate. Interestingly, 43.1% of respondents did not rate limited job opportunities as important in deciding to migrate. This is because the migrants do not often go to cities because the activities they engage in (farming and small scale mining) are rural based. While prospects of job at the destination is important (see Parkins, 2010) , the destination in this instance is not city centres. In addition to the social and economic factors that influence migration decision, there are natural related factors that influence household's decision to migrate.
Natural and Environmental Related Factors
According to the respondents, natural and environmental factors which influence their decision to migrate include soil degradation, water shortage, drought, unreliable harvest, changing rainfall pattern and flood, as shown in Table 4 . As shown in Table 4 , natural and environmental-related factors play a significant role in household's decision to migrate. On average, at least 49.5% of the respondents rated natural factors as important in deciding to use migration as an adaptation strategy. Specifically, 45.0% of the respondents rated shifting seasonal rainfalls as very important, and important in influencing migration decisions. Other key elements that trigger migration decisions are poor soils, droughts and floods. The natural and environmental factors have an impact on economic activities of households. This partly explains the significance of these categories of factors in a household's decision to migrate. In relating migration continuum to influential factors, Laczko and Aghazarm (2009) posit that households are forced to migrate in situations such as natural disasters and that they voluntarily migrate in situations of gradual environmental change. On the other hand, this paper argues that even in situations of gradual climate change effects, households migrate in order to meet immediate needs, and eventually cope with the effects, especially if they have limited adaptive capacity at the place of origin. Although in these communities households have not suffered major natural catastrophes, as suggested by Laczko and Aghazarm (2009) , the gradual insurgence of climate change and its related impact have compelled household members to migrate. This reduces the relevance of voluntary migration in the midst of climate change.
Conclusion
Rural communities continue to rely on rain fed agriculture as the main source of livelihood which is vulnerable to climate change. Fundamentally, climate change impacts on the economic, natural and social aspects of human living. In response to the impact of climate change, several strategies are often explored, and migration is one of such strategies used by rural folks. Therefore, with the impact of climate change on rain fed rural livelihood amidst limited adaptation strategies that will allow rural folk to remain in their places of origin, migration becomes the main choice in such areas. Within the broad social, economic and natural factors that drive migration, this study showed that whilst social factors were not important in migration decision of households, economic and natural factors were important influencing factors. Based on the specific sub-drivers that shape the decision of households to use migration as an adaptation strategy, a relationship between the economic and environmental factors could be inferred: shifting rainfalls, degrading soils, drought and floods contribute to the decline in crop and animal production, resulting in lower incomes of households. Our study shows that the debate on climate change and migration should no longer be whether climate change causes human migration or not but how the impact of climate change influences migration choices and what households consider before embarking on migration as an adaptation strategy.
As demonstrated in this paper, the decisions to migrate were taken in response to a particular set of stimuli that come with climate change. In mapping adaptation (anticipatory and/or reactive) to migration (voluntary or forced), it remains unclear the position of adaptation within the continuum of migration. This is because judging the migratory behaviour of climate change affected persons or community as "voluntary" is problematic. Within the wider theory of attribution, tagging migration to the extremes, especially the voluntary end of the cord, is difficult to define. That is, actions are often attributed to an event, implying that without the event, the action may not take place. In that case, rather than working with perceived voluntarism in migratory discourse, researchers and the policy community should rather focus on what we will term as "resolutionary migration". This is because voluntary migration tends to ignore the actual control of the migrant over the situation (climate change related events). But "resolutionary" migration discourse, as argued in this paper, seeks to understand the individual adaptability (based on the slow-onset of climate change), the contextual factors surrounding the individual and finally how he/she "resolved" to migrate as the best option. This kind of analysis allows the policy community to devise practical adaptive capacity building measures that are community specific.
